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(57) Abstract: A composition for 
a thin film capacitance element 
wherein a bismuthic layer compound 
having its c axis being oriented 
perpendicular to the surface of a sub- 
strate is represented by the empirical 
formula: (Bi 2 02) 2+ (A m .iB m 0 3n H.i) 2 ' 
or Bi 2 A m .iB m 0 3m+ 3 where m is 
an even number, A represents at 
least one element selected from 
among Na, K, Pb, Ba, Sr, Ca and 
Bi, and B represents at least one 
element selected from among Fe, 
Co, Cr, Ga, Ti, Nb, Ta, Sb, V, Mo 
and W, characterized in that the 
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\^ lx x x x x \ 1 contains Bi in excess of that in 

me above empirical formula: 

*d (BizOz^CA^iBmOsn^!) 2 - or Bi 2 A m .iB m 03m + 3, and the excess amount of Bi is in the range of 0 < Bi < 0.5 X m moles in terms of Bi. 
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^-^i-i^ 2 -xf ;^drf^s r © h^xy^i , 2 -m^vi^^f- 
V^B i ©2— a^W^^MJ-^BWSJSfc, 2 — oi^w^^f-^BftT i© Wwn^ 
&mk&&ffiirZ> 0 -i-t£t>ib, 2-^;^^^ms r Srl^ufc, 2 
/V^^r-^i/^B i £ (4 + a) ^E-A'i:, 2-xf;V^t^T i 1:4^^© 

J; o >fk¥*^-e^-f-5#^^tbiftL-c, b i ©»oi^ a ^< fcs 
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M~4 0 0° CSItfcS. 
[0 0 8 3] 
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[0 0 8 4] 

[0 0 8 5] 

*<B«fc:, ^<Di*Ko*M OtM^ i%f 5) &ft*>o 

~9oo° c-efe5 0 *^^f<d#h.^^, ^i-pg^^tb^v^^ mm^^m 

[0 0 8 6] 

*03gU fcifclSEffas 1 ~ 1 o 0 0 n mSlK(DKi#iK8 SrftS I i: 5. 
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[0 0 8 8] 

fft£ft, pO 2 =2 0~10 0%t»I^tl5„ HM&Jffit*. ^L<tt50 0- 

9 0 0° c©»areff;bft3o 

[0 0 8 9] 

r. tf) J; 5 ft$iM#Mg8 *5 .fctf^ft&JBv^ifJgla ls*f^ 2 W\ Jfc&tfjjiJ^ 

Mft> *iBSF»ttmf>«fta. 

[0 0 9 0] 

<HH4fc<S>«ft*. 

[0 0 9 1] 

8ai, ^1^2 4, 2 6 t^iSSSfcttScEttU-Cfct), ba»f>**HW»E 
ia»^ftS^m#:»M8 a =Sr^5 ±51^113 0«Utfc5#iffiilS:j| 
0 0 2 0MMi:it — *f©0-*P«« 2 8, 2 9«Ltife 

9 ^ ^— 2 8, 2 9lt n ^i/f-jffft: 2 2 ©rt*p-C2£i:fc«8MB 
B$ftfcrt|f|J«^m2 4, 2 6 OftilMtl^|«§tlt 3 Vtl3 

- 19 - 



WO 2004/065668 PCT/JP2004/000265 

fcvtkztiZo izt-, z<D^rmfemzmi££tite^fc, itk*.&m (o. oi~ 

10mm) X$| (0. 0 1 ~ 1 0 mm) Xj^£ (0. 0 1 — 1 mm) feMk&tl 
[0 0 9 2] 

[0 0 9 3] 

wmmi o kmmvtfm-vm&istiZo »ii2 8, 2 9 wtcis^ 

£*vf , CaRuOs ^SrRuOi &^fOiH«ttiKk'Ml ; Cu^CuMfcS 
l^fiN i -^N i -^^#©^.^J1 ;Pt, Ag, P d^A g - P d if 

A ; ft£-<M*jfc£*L5o ^off^lt, ^PS^H&v^ l 0~i 0 

[0 0 9 4] 

»ii|3yfyf2 0(i > Sl4a±i^ fcii^^w^^^ifo^ 

ia0t«#*l*8 alrMU, r©^«#:^fli8 a<D_L^2gB^rtgP«<l^!l2 

«^iaS$^Sil«^»M8 a «r»SIM3 0t|tat5^iCJ: 9, ££4. a 
-LMI*3gRmfli?gm2 4, 2 6 £Bt«ft3g|g8 £ tf&mz&ffljLWLZ *Lfc=> ^7*^ 

iHUfM 2<Dmmm^s yXls^X'tydrmteXo-C* ^gflTO2 8, 2 
9 *^t5 , *f*fcJi B ©t*lgfl«^*Jil 2 4 :fr©*MB«ffi 28i *&«Jfc 

[0 0 9 5] 

- 20 - 



WO 2004/065668 



PCT/JP2004/000265 



[0 0 9 6] 

^"rl/V 2 o §r^i-5 

[0 0 9 7] 

m<0^m\^ (Ae) tf5 % ±5 00 ppm/W (SilS2 5'C) "CfeS 
Ct##*U<, ±<9#£L< it±3 0 0p pmAPJrtt$)5„ 
[0 0 9 8] 

[0 0 9 9] 

m&*mmvti 0 *nmm-zt£, mnitrnms ^*»w«wfcs:s rB^T 

i 40 18 (S BT i ) -emZths i&aj£5& : B i 2 A— i B m Oa»+s|z::|3V*T\ IB^ 
m= 4, IB-B-Aa =Sr+B i 2*3 «fctl*12-5§-B 4 =Ti 4 t Lt^^^S tf^-r^, 
JPHfrffc'B^.fc 9 1^ ^•^^^iaffl^^rStiSlijgfcSC : SrB i4 + „Ti40i5 

[0100] 

2 — ^^vW^p-tf-^SfcS r <£> h^^i^^t, 2 -Ji^vW^iJ-^^B 

2-if;i/A^fy|Bi^ (4 + a) 2 -Ji<?vW^f- i £ 4 
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[0101] 

B i ©ii^flt/Tfa LTtt, 0 0MB i ^0^W% ; B i /T i = 
1 ) % 0 . 4 (10 ;Bi/Ti=l. 1) , 0. 8 (20 ; B i 

/T i = 1 . 2) x 1. 2 (3 0^1-% ; B i /T i = 1 . 2), 1. 6 (40 
;Bi/Ti=l. 1) % 2. 0. (50 ^;V% ; B i /T i = 1 . 5 ) t , 

fb^*»W«UlfcOS r B i 4 T i 4 Oi 8 ^ x 0. l^/W/!* 5^ h/l^M*? 
[0 10 2] 

4«, (10 0) «rCfc«9, Jt©a6*R4©*ffifc, gy&ffc&S 
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[0 10 3] 
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[0 10 4] 
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[0 10 5] 
[0 10 6] 

0° K/^f8 5 0° Cttill, 8 5 0° Ct30^Mt, ff&atft 8 
[0 10 7] 

^ufc^#r% mm, mm. tiLM%, mm. mm, &m%&£T**m&&. 2m 

mVMls (h-^^T*3[Hl) , *J»WKlh — ^/HBW^S 0 OnmC»|i 
8 &#fc 0 

[0 10 8] 

^tu^om^^l-^i-S^®^1^8^S«)tSrXj|ilHlJf (xrd) 
iil^Lfcfcr^ [ooi] ^I^BaiRjLTVNSdi:, t6*>%vy3y*ift 

ft©«*ifc*IRl£ov^-T\ cfftiaiRigF (%) &#&fc 0 c#BH|ri^ (%) tt % 
ffl!l5£UfcXRD/^ — ^(Oli t) 1 0~3 5ft©«||^Ix>ttgeringifc«:3iUBL-CJft 

[0 10 9] 

m^, &mmftmm8<D&mz. miB^-txo^, 0. imm*©pti 
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If— (HP 4 1 9 4 A) &ffiV^T, (2 5*0 , ffMjftft 1 0 0 kHz 

(AC2 0mV) <D0kW-T?W7£&tlfz.&n®Mb. =*>J s lsW>-7;l'<DWR-* 

v-?nmwm (HMttttA/cm" ) i#3^5 0kv/cmt?i£tfc o 

[0 111] 

S2p?a«sr2 5Xikvtz.k%, - 55~+i5 ox:<Dmmmm^<ommKnir 
zmnmo^mmtm (a e ) &ao£u ( P pm/t) srsuaufc. 
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^ 1 i'TF-f i. 0 B i «*te««r**1- o tt, 0 < a < 2 . 0 <£>f£ffl % 
b<«0. l^a<2. 0, $fe^0^U<fiO. 4^a<2. 0 , b 

[0 113] 

B i ©jaW^^TftS:, T i b<D*t^it (Bi/Ti) bfc^Hl, 
Bi/Ti^ KBi/TKl. 5,0£b<ttl. UBi/TKl, 
5, £bfcm&V<m. 2^Bi/Ti<l. 5 % #Kl»*b<r41. 2^B 

i/Ti^i. 4©§ii^5 ^ c*nat^aE#iRi-bi-ai:*n: % y-^m 

[0 1 14] 

o. 5 xm (r ©Hife^l l m=4) Kita^-fa - i: » 

•^©fife©tf^-^^g^b'a•^^c:*5v^-c%, b i tommttAffi* Biiit, o 

<Bi<0. SXm^K ^U<liO. l^Bi<0. 5 X m^e/K $ 
£b<fc£0. 4^Bi<0. 5Xm^;K #i^L<«0. 4^Bi^0. 4 

[0 1 15] 

tf^^^©ilSiJ4^^-TB i /T i =Sr l . 2 {cg^b-C, #«y£li*<0flM$fflfi[ 

£6 5 0° c~9 5o° c<D$m-zwkts : &-fc.umL mmm 1 1 mm^x , 

ofc 0 M^Sr^2^-r o 
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[0 1171 
[0 118] 

(2 5t) tCTJl^^l kHzfrb lMHz*«$t, f£S^*&$)^ 
Ti-y^-^— (HP4 19 4A) &JB^fc„ H 4 fc:*-*- J; 5 fcs i$feM.mTX*<D 

[0 119] 

<Z>Ji&lfr (10 0 kHz) TWai^flE (EWmjBE) 2:0. IV («#3&i£ 5 
kV/cm) ^t>5V im^M2 5 0 kV/cm) #^@ffT 

t?<75^«^a:^a9^ (?aj^?as«2 5^) u nn^^nu^t'^^^^^^ 

Ufc 0 ^•tt^SOS!j^{t-l'^tf~^'>'^T-^7-rif— (HP4 194A) Srffl 
[0 12 0] 
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it jfc <d m m 

^ : (B i 2 O: ) 2+ (Am-i B» 0 8 m+i) 2_ , -£fct:£B i 2 A»-i B« O a «+a 
•V$t£*l. «nE<aj*SC«f» SWNa, K, Pb, Ba, Sr, 
C a*3j;t^B i 75>£>5ti£*L.54>&< £ & lOtf>5c^ |B#B^F e N Co, Cr, 
Ga, Ti, Nb, Ta, Sb, V, M o *5 J:tfWd»fe31tfH6^ft < £ t> 1 o 

«riatr^^^ji^b^»ft©B tsiam^: (b u o z ) 2+ (a»-i b 

m 0 3 » + i) *"\ £fc«:B i 3 A— i Bm Oam+sfc^fL-C, igflltCl-g-^rU-rfet), ' 
^OB i ©jB3W^J(r*aS % BiHIf, 0<Bi<0. 5Xm^;KDWfc5' 

2. jt&fSB i ©aSM-^^*^, Bim^X\ 0. 4=§Bi<0. 5Xm*/V 

5£ : S r B i 4 Tu OieXMZIn* 

SulBtf^^^SWk^^B i ffiflBl&J&St : S r B i 4 T i 4 Ozs^L 
WJ^^rU-Cfe9, ^<£B i ©ilPJ^r*/^ BiHIt% 0<Bi<2. 

5fc : S r B i 4 T i 4 Oia"eSi$;tV 

jt&fS^^Jl^ffc^^B i # % grflBia^ : S r B i 4 T i 4 Oi^U 
X. iifit^^rUTfct) , ^<£>B i WilfiJ^*^ T i ttf^e/Hfc (B i/T 
i) "C*U*i»frfc % Bi/Ti)55, KBi/TKl. 5 <Z?lS||i£*>S 
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5. cm&&fcmztti'Xmmzm\ftvx^z}?x'?xmwb'&vii&. 

^: Sr,Ca,Ba,Bi« Ti< 0 1S -C^£;h>s x + y + z = 1 , 0 ^ x^ 1 , 
mW,¥^*mW:fc&yo<DB i HulBiFfiJ&5£ : Sr,Ca > Ba,Bi4 T i 4 
(Bi/Ti) t?^Ufc^^, Bi/Ti^ KB i/T i < 1. 5 

6. %i±M7um (Sc, Y, La, Ce, Pr, Nd, Pm, Sm, E*u G 
cU Tb> Dy, Ho x Er, Tm, Y b *5 «fc XPL u tf> £>iifc£ft5^& < t 1 

8. «|f3ftft^5 0 kV/cmOI$oy-^ii^i x 1 0-'A/cm ! 

9. -5 5° C~+15 0° COM^ffl{-^ft-5?aSt-*J-i--5#*^*^ 5 P 
iSl^fcWx Pfii2 5t^ ±5 0 0 p pm/TOtfcSflt«l~8 0 

11. MfBt8*fr»WW)J?3i&^ 1 ~ 1 0 0 0 a mT? & SUM 1 0 li|Bt© 
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13. BG1Bl£«#fWK<0#3i&^ l~1 0 00nm^feS!IMl 2t|Ei© 
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mafcittM^JBilfififcfc £«U&-r 5 * x tula tf * ;* *Jtfrffr£4fe 
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**«Sr»fifeU *©S^K£*fclft£*5:ne&tt0iEU ErM©lgff©^ftJl8S 
£#T, *©&&:, *©a^««rJ!Wi-Sai*3Bl 5 K:1B«6©ftB&g*Pif^©§4 

©?$I&W*^©§^2f«feo 

0fa©«J¥©»«fr»i««r#5 r. fc ^^m^-rsts*^ i 5 ^iam©^^*m 

. 20. iiWBSft^iRSr^-rsfift^, tWB»**©ilf*flsa*'efca 700- 
9oo° c-e&zmxmi 5~i 9©v^^^^fa^©^^*#^©^it^o 

21. mnB^«t«:<6*fts**«ft^, ia~4oo° c-e&zm^i 6~ 

2 0 ©v^ftj&Mc^©?*K«;i*^©jR36:£ife 

22. WIB^mSr<Kjg|#i-5taS^2 0 0~7 0 0° CT?fe-5if^l6, 

is, 19, 2o<D\,^tit>\zL&i&<Dnm&*m*<D9mjj&o 

23. j^^5Wl?©*jftlfc©«rfaa^lR©BI»Sr, 0 0 
^©Igic^^&Sv^^i^H^* T?fft*aSJ-rsiftJfc* 1 5-2 3©vv-f;ft2» 

^iam©ii^*^^©§Biit^«fe. 
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